Introduction
Secondary hypertrophic osteoarthropathy (HOA) is a clinical and radiological syndrome consisting in periostal new bone formation, digital clubbing and synovitis. It occurs most commonly in association with intrathoracic malignant diseasesl-B; it has also been described associated with chronic intraabdominal processes such as Crohn's disease, cirrhosis and hepatic neoplasms. 4 The clinical manifestations of HOA include subperiostal cancellous bone formation at the level of diaphysis of tubular bones, arthritis with noninflammatory synovial fluid, and clubbing of fingers or toes. 5 Characteristic clinical features are generally symmetrical, involving both upper and lower limb. Changes in the lower limb rarely occur in the absence of upper limb abnormalities, 6 even rarer is the restriction of HOA to one isolated limb. 1° The pathophysiology of HOA is unknown and the theories proposed remain speculative; HOA most likely repre- 7 8 11 12 sents a nonspecific response to noxious humoral ' ' " or neural stimuli. ~-3
Some authors have reported examples of this disorder confined to the bones of one or two limbs in association with the presence of infected Dacron grafts, some of them complicated with aortoenteric 7 17 fistula.-The purpose of this communication is to report a new case with similar clinical characteristics, stressing the diagnostic value of HOA in the early detection of graft infection. 
Case Report
A 47-year-old man was first admitted with haematemesis, melena, hypotension and falling haematocrit. Emergency laparotomy revealed a small fibrotic abdominal aortic aneurysm in association with an aortic-duodenal fistula. An aortobifemoral Dacron bypass was performed and the small bowel communication was repaired with no signs of secondary infection. After 30 days the patient was discharged.
Eighteen months later he was readmitted because of night sweats, rigors, fever and pain in his right buttock and leg. Physical examination showed a diffuse swelling of the entire leg, an effusion of the right knee, tenderness over the tibia and midthigh as well as clubbing of the toe. A right buttock abscess was also present. A mild leukocytosis and anincreased erythrocyte sedimentation rate were detected. X-rays of the right leg exhibited subperiostal newbone formation and cortical thickening of tibia and femur, findings also disclosed on tomographic roentgenograms and CTscans (Figs. 1 and 2). Synovial fluid was noninflammatory, dear in appearance and viscous; microbiological cultures were negative. Blood cultures were positive for Streptococcus agalactiae, as were cultures from buttock abscess. Thallium scintigrams showed a diffuse increased concentration of radionuclide confined to the right leg compatible with subperiostal new bone formation along with periarticular uptake and increased activity was also present in the buttock abscess (Fig. 3) . On the basis of these clinical and paraclinical features a diagnosis of unilateral HOA was made. An infected aortic bypass graft was suspected, but could not be confirmed despite upper gastrointestinal tract roentgenographic series, abdominal and pelvic CT-scans and arteriography. The patient was treated with penicillin G, imipenem and vancomycin, improving his clinical condition.
Six months later the patient was readmitted because of persistent fever, pain and swelling of his right leg, and recurrent abscesses in right thigh and foot. A gallium scan was performed with no sign of aortic graft infection. The abscesses were surgically drained, 
Discussion
Prosthetic aortic graft infection continues to be the most challenging diagnostic and therapeutic complication of vascular reconstruction. 18-2° The possibility of graft infection must be suspected in any patient with a vascular prostheses in whom an otherwise unexplained illness develops. 18 In our patient unilateral lower extremity HOA predated the clinical suspicious of graft infection. We have found 11 case reports of this disorder confined to Table 1 .
Although the pathophysiology of HOA remains unclear, the most acceptable mechanism is the humoral pathway by which an endotoxin, vasoactive compound or some other substance is activated or released by bacteria adherent or adjacent to the graft. The local involvement might be explained if the humoral factor were metabolised in the lungs or 7 81112 peripheral tissues. ' ' • The HOA symptoms limited to the tissues perfused by the suspect infected graft 7-~7 and clinical improvement after blood flow interruption through the infected graft 7'9'12'13'17 would support this idea. Septic embolisation and peripheral abscesses were present in our patient and in four other J.I. Martfnez et al.
In our patient, the coincidence in cultures obtained initially from blood and peripheral abscesses, together with the localisation of infection distal to the graft, lead us to agree with this theory. Other factors such as patenc)~ changes in regional blood flow and a specific response of the Dacron material to infection have been suggested) ~' On the basis of radionuclide studies, Rosenthall et al. l° postulated that periosteal oedema, subperiosteal serous effusion and subsequent new bone formation were due to a relative increase in blood flow. Other authors 9"13 conclude that the development of HOA is linked to the aortoenteric fistula. The absence of HOA in dogs with experimentally induced abdominal aortic-graft infection without fistula 2~ supports this possibility. On the other hand, the case in which the symptoms were confined to the upper limb 17 emphasises the influence of the septic graft and the Dacron material itself. When there is infection, aortoenteric fistulas are often present and cultures usually reveal polymicrobial enteric flora) 4 In our patient, HOA developed several months prior to isolation of enteric flora from peripheral septic lesions; furthermore gastrointestinal bleeding occurred in the late stage of the process.
The afferent neurogenic pathway might be mediated by autonomic nerves and this may account for HOA seen in pulmonary lesions. It is supported by relief of symptoms following pulmonary resection and transthoracic vagotomy, perhaps due to reduction of blood flow to the involved extremities. 1-3 We found two reports of patients with HOA secondary to the insertion of Celestine tubes22'23; the presence of the device in the vagally-innervated portion of the oesaphagus initiated the sequence of events leading to HOA, and removal of this stimulus was the factov responsible for its resolution. It is also possible that a local neurogenic mechanism is initiated by the infected graft. 11"12 Indeed the two theories are not mutually exclusive as the parasympathetic nervous system may be operant in the formation of the humoral factor or may be stimulated by the humoral factor to cause the HOA. 9 Regardless of the pathogenic mechanisms, in a patient in whom HOA develops, the process should be considered secondary until an underlying pathologic condition has proven negative. Based upon this assertion we advocate the value of HOA as an aid to the early diagnosis of vascular graft infection.
